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I n t r o d u c t i o n  
C o r r e l a t i o n  Summaries 
Mitsuyasu s p r e a d i n g  f u n c t i o n  80 = 0, 15 ,  30, 45, 60,  75, 90 
C O S ~ ( ~ - ~ O )  s p r e a d i n g  f u n c t i o n  80 = 0, 15 ,  30, 45, 60,  75, 90 
Cos0 (0-80) s p r e a d i n g  f u n c t i o n  80 = 0, 15 ,  30, 60, 90 
c0s4(8-80)  s p r e a d i n g  f u n c t i o n  8 0  = 0, 1 5 ,  30, 60,  90  
In t roduc t ion  
The p i c t u r e s  which fol low a r e  designed t o  g i v e  a  f i r s t  impression 
of  what i s  happening a t  p o i n t s  a long t h e  backbone o f  a  duck s t r i n g  i n  
a d i r e c t i o n a l l y  spread s e a ;  i n  p a r t i c u l a r ,  t o  look a t  t h e  c o r r e l a t i o n  
between wave-records and in s t an t aneous  power a t  p a i r s  of  p o i n t s  a t  
vary ing  d i s t a n c e s .  
The wave records  have been s imula ted  us ing  a  Pierson-Moskowitz 
spectrum (wi th  low frequency cu t -of f  a t  3 X T e ) ,  and d i r e c t i o n a l  
S 
spreading  of  both cos ( 0  - 0,) form (S  independent of  f requency)  and 
t h e  Mitsuyasu form 
S 
cos  W ($ ( 0  - 0,) ) where s = 15.85 f o r  W < wo 
W WO 
W 
O 2.5 f o r  W > w0 = 15.85 (-1 
W 
Wave r eco rds  and in s t an t aneous  power r eco rds  (with power 
measured s imply i n  terms o f  t h e  v e r t i c a l  water movement - t h i s  i s  n o t  
t h e  r i g h t  phase f o r  a  r e a l  duck) a r e  shown f o r  j u s t  a  p a r t  of t h e  
s imu la t i on  pe r iod  (100 < t /Te < 110 o u t  of  a  t o t a l  204.8 Te s i m u l a t i o n ) .  
The his tograms on t h e  r ight-hand page, showing t h e  d i s t r i b u t i o n  o f  
POW I N  i n  terms of ins tan taneous  power, were c a l c u l a t e d  over  t h e  whole 
s imu la t i on  pe r iod .  
Records a r e  shown a t  an o r i g i n  ( f i r s t  record ,  repea ted  a s  a  
d o t t e d  l i n e  on top  of each subsequent r e c o r d ) ,  and a t  d i s t a n c e s  
X = XL X h e  ( h e  = (g /2 r )Te2)  along a  backbone. The p r i n c i p a l  wave 
d i r e c t i o n  8, (TH@) i s  given r e l a t i v e  t o  t he  perpendicular  t o  t h e  
backbone, t hus  : 
backbone 
Uni t s :  time i s  i n  u n i t s  of  Te, he igh t  i n  u n i t s  of H and power rms ' 
i n  u n i t s  of average power (POW I N  which i s  a  %age of  t he  t o t a l  power POW 
depending on the  spreading  f u n c t i o n ) .  
Cor re l a t ion  c o e f f i c i e n t s  between records  a t  x and 0 a r e  given 
f o r  each X. Graphs of t h e s e  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  shown on page 3. 
Note: The s imula t ions  decrease  i n  r e l i a b i l i t y  a s  0 0  i n c r e a s e s ,  because 
t h e  number of  s p e c t r a l  components c o n t r i b u t i n g  t o  t h e  power 
0 
decreases .  Thus t h e  s imula t ions  with 0 0  g r e a t e r  than about  60 
should be taken wi th  a  pinch of s a l t  ( e s p e c i a l l y  t h e  Mitsuyasu 
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Wave Record Power I n  
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COS (8 - 80) 
Wave Record Power I n  
XL .4 .8 1.6 3.2 
o r d s  ( l e f t )  and  power i n  ( r i g h t )  
i f f e r e n t  s p r e a d i n 8  f u n c t i o n s ;  
0 c a s e  f o r  ( f rom t o p  to  bottom) 80 = 0 , 30°, 80 and  go0. 
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